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Children's Distraction and Attention Processes.
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An Analysis of Children's Avpidance of Distraction,
within a Framework of Attention Processes

>
:
A .

There is a large body of lite}ature/conéerned with ‘the role of -
- - S

attention in children's learning and prob]em'solving.s'TBis literétg}e,
- . . . i - - 'K '

<

contains&nany-reports of‘fhe'cgj61ca]'}ole of attentien, and .the Jack of
- ‘ T ) < ' ' J . ‘.

) - " M « 1% -
sufficient attention is' considered tode one‘of the primary causes of -

‘. -

. . .o L3 o .
Jearning and problem solving deficienc&gs,\,Defioient~attention»has becdme
" ' . o: .f ' ) ) N ot
- a global descriptor for a diverse set of problems.~ In fact’, attention
defi-ciency is used as -one of’fhe:main.c}ftéria in the definitions of « - .
i : : . ~ - . N ¢ - .
4 ~ . v - & -

< - retarded, hyperactive, minimal brain dysfunction, and learning disabled_
children. In this literature-attention is generally treated as a monolithic~
L] \ . . . - . - -

H

- process, one not subject to further analysis. ' ‘ o .
5 " - »
. A very different view of attention is found in the literature on adult
. N & L]

cognitive processing. Attention is viewed as a set of processes ‘that

“

| * . .
control the deployment of information processing resources. That is,

9 ! . .

. . L3 . N !
attention is analyzed into component processes. However, the research

w}thin this view has not generé&J&‘addressed learning and problem Eo]ying
. v - 3 .

YA \ ' g / --'i
tasks, being for the most part limited to tasks suc¢h as signal detection,,

. < . s .f
scanning, and shadowing. Nor has this component process view bgen much

. . N [
applied, to issues of attention development and disability.

»

In this paper, we will argue that there are benefits to be gained

N p PR Y

. , P
from extending the component process view of attention. We will present
. . 4 ?

a framework of attention processes which provides a*basis for organizing »
] > .

and interp}eting the existing findings on attention in learning and prob]ém,

‘e a0

solving tasks fqr both'normal %and special chfldren. The framework draws

. - ' . T
heavily from previous work in: (a) cognitive psychology, in,particular.®
. N =~ . N ., 4. . N

. -

v - '_b




. ' ( Chi]drgprs Distracpion and Attention Processes

. o , .
. . . - \ ) 3 ‘

.
. . . ‘

* Kahneman's (1973) capacity-oriented model of attention processes; ' -
. ’ » ) 0 ‘

.

(b) educational psychology and. special education, especially Keogh ana'

] * v ) . . ®

‘ e ‘ Margolis' (1976) ctassification of attention disabilities exhibited by .

. children in Jearning situations; and (c) developmental ps;chology,~main]y’

o ' the work on'metacognition by Flavell, Brown, and their.respective associates

.

; ) (Brown, 1976, ]977{'Brown & Deloache, 19785 Flavell, Freidricks, & Hoyt, .,

L - ) 1970; Kyeuizg&, Legnafa, & Flavefl, ﬁ975l. Each of these areas proQides,a .
. ! . . ' - ] ’ '
unique input while contributing to a consistent general’ framework of /
. - . ¢

;

attention processes. o ; L . i .
The view of attenfion underinng)og: framework stems from cognitive - . ot

psychology. Attention is viewed as an integral part of information - ==

processing, more-specifically that part which'controls the deployment of

.t
.

information processing capacjty. [t is assumed that this capacity is- .
limi ted, and that ‘the -total amount of information available generally '

t

«exceeds it. ThQreforé, the effectiye'geproymepx‘ofgcapacity'is essential

-

. : for successful learning, probleﬁ solving, or performance i@\almogt an9
task (see Broadbent, 1971, 1977; Kahqémén, 1973). Furthermore, attention Yo

is viewed as a system{of qualitatively distinct, but interrelated processes. "
- - \' . " . ’|
One aim of this paper is to provide an analysis of this system, and to -

-

: - demonstrate that this.analysis can provide an overall framework intoswhich
. - > - - N * r

v findifigs~about indiVidual parts of_ the ,system can be integrated. .
- L3 I3 - (93 K3 ) p .
. ! : Attention determines the deployment of informatipn pcoces§ing capaci ty

. - -~

_.along th;ée dimensions, how much capacity is ‘deployed, for how long, and , . -

Y . -
.

* to which information sources. Our framework is organized ardund these - . ",

.
a ¢

. three functiops of attention, which we label attention %1location, attention .~
" . .

o ) majntenancehgand attention direction, respectively. The operation of each
.. sty -0 o ’ N

. Q . ‘ .

n

X
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Children's Distraction and Attention Processes
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,a - N -- <
function involves three processes:’ (a);analyzing the task ‘demands;

b

(b) aep]oying capacity; and (c) monitoring the appropriateness of the .

capacity deployed Table ] presents an overview of the three funct|ons of -

e ‘f .

. attentlon and the' three types of processes in the framework;

/ - Insert Tab]e 1 about here

el e it N

Attentpon al]ocation is a matter of intensity, ﬁwhow much process|ng

i

capacity is to ‘be dep]oyed to a given task. ] FOIIOW|ng Kahneman (1973)

. it.is assumed that.the amount of attention capacity available can vary over
N : < .
time and tasks. Mental effort is the process that determines the amount ‘of

“« - - - . . - -

~

capacity available for alJocation to learning and problem solving tasks. ..

. R . < . .
Appropriate allocation ofy attention requires analyzing the "task to be . '

n .
¢ -» ‘

performed in grder to judge how much attention it wn]] require, a]]ocatlng

. s .

" the-attention capacity,, and th on|tor|ng Wheth r the amount a]]ocated is

*

appropriate. If allocation is found t be appropriate, the attention
>

. .o~ . . . - ! . . ¢

# maintenance processes come , fato play. If allocati p is found to be inappro-

prnane« the attention a]]ocatlon processes are app]ned agaln

The function of attent|on direction |s "to determnne where&ﬁnformatnon .

3 -
v

2 -~ -

«

processing capaclty is to be dep]oyed JAttention direction invo]ves making

choices.s The attender must contlnuous]y choose which of the potent|a]

\ > A s *

sources of infgrmatlon are relevant to the glven task. * The attender must ~
. , - s ) . . ) ’ )
-also -avoid directing attentidn .to irrelevant information.‘_That is,

[
» . ’ r, d

attention d?rection'encdm asses .both sefectivity and avoidance of distractfon.
R ) . i

-~ - »
Approprlate dlrectnon of attention requnres ana]y2|ng the - task to determine
L]

crlterna that can be used to distinguish re]eyant from |rre1evant |nformat|on

Y >
. N

. .. »

PER

o

.
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ER) .. R . 5 .
. N .
. . .-
N . - A} - > . < .
. . .
<t N \ . . .

- @

sources; then’ directingiattention to only the reIevant sources, and subseJ' T

. A - . .
K » <

quently moni toring the effectiveness of the attention direction. |If

attention is found to be directed effectively, the attentibn maintenance T
-~ . ) ’ .

- . w N N . .
processes come into;pl@y. If it is found to be directed ineffectively, the ™ .~

0 . P

_processes of task“analysis and deploying, attention-to particular sources .
- R TIT | o L »
are applied again. . RN 7 «
o e Directing attentrqn to relevant sources bas been assotiated with both
[ * ' ’ o ~
fi'ltering and selecting processes. The direction_oj attention ag filtering . .
. (found-ianodels such as Broadbent's, 1958, |97| 1977) refers to a . ¢
¥ «

reduction of information occurring automatically at a perceptual or very
- - . m L ¢
early stage of processing. The d\rection of attention referred to as

o

\ -

selectivity_involves a longer duration, Iater occurring process of

a

continualﬂy using discrimination criterla Pick, Frankel, and Hess (1975)

regard seiectnvnty as a decision making aniiTY“ﬁﬁdBF‘COQﬂ1tTVe“€6ﬂ5¥G+—f Aggaggg_gejixu

Brown (1977) discusses ”ru]es, strategjes and operations which can be used

R . . : * . . . ‘
to make more efficient use of a limited capacity system.' Some of thesé

. N
- Y 0

. = . 3 . - . . ' y
"“rules, strategies, and operations are involved in selecting a subset of
the available information for-further processing, i.e., selectivity. Since

. o . - ) .

we are concerned.with learning and problem solving tasks), selecting; but

’

’ "'
not filtering, will be considered under attention direction.

' Ot . .
- .

Attention maintenance is a matter of duration, of how long a;ﬁention

- capacities are to be deployed'to a given task and, within a task, to_each
" squrce Sf_informacion. Appropriate attention maintehance requires .
3 * ,‘ ) ~

: : . ] - e . .
R analyzing the task to determing the duratiaon of attention .necessary to | .

. -

. . - . . A
complete it, sustaining processing for that duration, and monitoring- ., .t .
R . ! . vl ! . ' , T - o L.
L} L : - {
. A “
: @

Q N : ‘ “
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progFes; toward task.completion. Maimtenance also depends upon'the appro- * )
N ;. ¢ Y . . ° . ¢
R _qpriateﬁess of the prior allocation and direction of attention.

~ fn most attention research, a central assumptioﬁ has been that the:

N ’ . LT A . s
. - ability to sustain prolessing on-a particular task resu]ts'un the effective

avovaance of distraction, and conversely, the successful avoidance of

- ’
{ * " - \

r M » 3 3 3 . . 13
distraction results in sustained on-task processing. In most investigations

. with adults ‘and older normal children, the data'support this aésumption of
equi&a]ence between ‘sustained processing and avoidance of distraction.

However, research with véry Qoung children and some special children pre-
. . ' R 7 3

sents'an important body of data that challenges this equivalence éssumption.
Sykes (1969; Sykes, Doug]as, & Motgenstern, 1973) presents evidence that

hyperactive children have difficulty in.sustaining processing of relevant

- 6

. - information sour¢és. If these difficulties are a function of an inability
—_ 47fii{o;aveid~dis£fae{ion7¥ihen_oneAcould$expegL,uLJjﬂdﬁ£xidencé_Lhat-hype4=ffr~4-f—--—r

act}Qé.chi]dren are readily distractible. Douglas and Peters {in press) -

~

., report several éttpmpts'to demons trate problems of distractibility in .

hyperactive children (e.g., Cahpbei], Douglas, & Morgenstern, 1971; Cohen,

. Weiss, &-Minde, 1972; Peters, 1977; Sykes, 1969). These studies have

3

- . . » .
shown hyperactiyves to be no more distractible thﬁn their normal agemates.

.

Additional evidence of this nature comés from studies of normal and

.ef - retarded children by EI]is,'Hawkins, and Jones (1963). Their .study

required sustained' attention to a task with and without experimentally

L4

_introduced distractors. While their measures indicated poorer sustained

. Y . : - .
v N ; - .
’ sprocessing performance for retarded than for normal children, they also ,
. iqgifated that experimental distraction did fot differentially affect the
! ! ) \’:' - " °
. , two groups. ! - \ ’_ .
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response laéencies~and GSR amplitudes as quickly as aduls (i,p,, allocage

- . ) .. . N

. -
attention as gfficien&]y), but .were unable to maintain these optimal levels

over longer ttial intervals (i.e.,’dfd not sustain professing as well).

< > ) *

)

Related eV|dence for sustained processing as being dlstlﬂct from

\
s

allocation processes is found in the Ze]nnker, Jeffrey ﬁ”]t and Parsons

t ol e .

(1972) work with |mpu]€|ve and reflectnve ch|1dren Whéy the preparatory
interval of a reaction time task was less .than 20 seéongs, reﬁponse latency
o / -

.

data did not disténguish‘the two groups of children. The impulgives. appeared

L

-
.

>- EY
to be as .able to effectlvely attend to the reaction time set ay° were the
%

, >
ref]ect4ve ch|Pdren. However, when the preparatory |nterva1 wag longer
/ )

«

* Y <

than 20 second%, increasing the sust‘ajned processing demag.ds of the: task,

. N t R IS
. response latency was signpificantly longer for the impglsive children. These

" . . ‘ . . ‘ VR . .
results indicate an inability of these chjldren to sufficiently susasfn.

. L4 ~ . ' [N

N . \M\ i~} . ]
processing, although they were able to initially allocate sufficient atten-*

¢ ™

tion to the task. These results are consistent with cligical feports.about

hyperacthve children who begin‘ﬁasks well but soon go off tagk.  In the *

framework pfesented here, such children would be considered to have attentionh
maintenance problems but not attention allocation problems.
N N .

‘In the folTowing three sections, chi]dren's abi]ifies and difficulties

»,

in attention a]]ocatnon, maintenance, and d|rect|on will be dlscussed Fof

some of the processes, there is very little |nformat|on availahle. There

1]
have been very few studtef of chl]dren s skills at. the task ane]Ysis and

— N

monitqring protesses involved in attention. Therefore, we.w]]l have little

to say about these areas. -There is also a lack of infoﬁnamidn about

children's abilities to alter mental effort in attention alloCation and 50
J - . :
'

the section on attention allocation-will be brief. "The jnformytion available
. AR
B . . »

- *
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{ o [
response Iaée;cies\end GSR ampli'tudes as quickly as adu]tgfz}.e., :}flcafe

- . v . . . - »

. -~
attentiuon as efficien&]y), but.were unable to maintain these optimal levels

over longer ttial intervals (i.e.,'dfd not sustain proCessing as well).

Re]ated eV|dence for sustained processing as benng d|st|nct from

allocation processes ‘is found in the Zelnnker, Jeffrey ﬁult, and Parsons

' «f °-

(1972) work with ﬁmpulsive and reflective children. Whén the‘preparatory
. ] . ] " . . 0
interval of a reaction time task was less .than 20 seconds, response latency |
. z 8, .

data did qotQQistknguish'the two groups of children. The impulsives appeared

)_. . ) .‘. ..
to be as.able to effectively attend to the reaction time set as were the

»

’

. . ‘.", DY . . . <
reflective ¢&hilkdren. However, when the preparatory interval was Jonger

L4 Y <

than 20 second§> increasing the susteinedgprdEessiné demands of the- task,

response latency was s|gn|f4cantly longer for the |mpu|srve cha]dren These
. [

resu]ts |nd|cate an |nab|||ty of these children to suffncuently 5usasrn

. . . -

- . ———
processing, a]though they were able to initially allocate sufficient atten- °

¢

tion to the task. These results are consistent with clinical fepofts_about

hyperacthve children who begin: ‘tasks well but soon go off task. In the °

framework pfesented here, such children would be considered to have attention

maintenance problems but not attention allocation problems.
- N . \_‘
LY
‘In the folTowing three sections, children's abilities and difficulties

L

. . N ! \ v
in attention allocation, maintenance, and direction will be discussed. Fof

some of the processes, there is very little information available. There

. , : %
have been very few studief of ¢hildren's skills at.the task analysis and

— WY

monitQring protesses involved in attention. Therefore, we will have little

to say about these areas. :There is also a lack of informatién about

children's abilities to alter mental effort in attention, allocation and so
/o . .
¢ . .
the section on attention allocation*will be brief. ‘The information available

A ‘
3 . . »

10

2

.o Ad

-

L




. - Children's Distraction -and Attention Processes
. o N : .

4 . y 4 . ~ . - s‘ .’ - ) . ’< i .
R ) . ) ' . e . ! .

‘e .
{ . < S , '

) . on children's abilities to ,sustain process|ng is p]ent:fu} > ThlS research

ay . ‘.

has been discussed in a number of thorough reviews (Alabiso) 1972 Douglas,. ' .

S ) - o .
L 1972, ]?74} Krupski, in.press; Tarver & Hallahan, 1974). Although these
- A L ’ . ' '

authors do not share ‘a common purpose or perspective in disclssing the -
A . ) . , .

literature on sustadned processing, they draw genérally consistert conclusions®

P k] ! (4 .
about the critical.variables and children's competencie&f Therefore, the ~ ty

N © AN - B

L ‘ X d|scus§|on of attentlon maintenance will also be brief. Similarly, we will 1

o [ \ s v

R -

| avoid be:ngaoverly redundant with the available reviews of the ]|terature v ) .

> . . -,

o . .on ehi]dren's select1¥kty (P|ck Franke] & Hess, 1375 Tarver: 8 Ha]]ahan,

¢

. . ~
[N l )
‘ w . /

. 197h). .o B

’ N L < < l‘ . . v -

|

‘ ' V

| - ) There is also_a great deal of information avalfable about children' s e
| B : e - © . o

»
abilities to avoid distraction.A’However, reviews of‘th|s research do not

T ’ . . - . v A3 . \ )
as l . ! ¢ . ) S .
2 - . . - v 1 . . .
| present the same, deneral agreemen{ as_found in reviews-of children's - .
- R
o

] M - - t
. ! '

.

attention maintenance abilities. In ﬁact,‘revfewers'pf this literature

Al

1“ el 'genera]]y point out that the}nesearc% does n;t yield consistent fipdings, )
g A Y .
? e ] r ’ and Eﬁat~very little cap‘be*toht]uded (Hallahan & Reeve, fn-pressa;Iarvef

- & Hallahan, 1974). -jn\the.seEtion on attentibn gireEt{oqa we will consider

% the research on’avg;aanceAdf distraction in ﬂetaif} and present an analysis . - ..

o i °|~ . R R . “ . : . ; )
- of types aof distractiong that resotves’ the apparent inconsistencies in this
. . ‘e .0 , ]
 literature! P A

Id , . . / ¥

% . " . Attention Allocation o .
* B B P
) . - Q\ .
.. As mentioned earlier, the amount of.capacity available for.prqcessing

is a result of the amohqf of mental effort extended (Kahneman,-]973):

. .

. M -, "
Optimal effort creates the maximal available capacity, while extreme levels
*of effort result in giminished available capacity.. Thus/}n addition to
J juldging task demands, allocating the appropriate amount of attention to a

ERIC = - : .
o 11 | |
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‘ ¢+ task involves the ability to extend varying levels of effort” and the ability
i . - 4 [4 .
~ to mon|tor the match between the effort extended and the effort judged as

. ;
Va N ¢ 1/ . xr~
approprnate Generally the performance of children has been described in

e . ‘ {
terms of whether or not the effort extended has‘been approprlate for the‘§

Tl . +

task not in terms of the range of effort of which they are qapable, and

- h .

npt in terms of their ability to change’effort |n responseito task demangs

' Hafter and Johnson (Note 1) demonstrated tHat adults, can controT the

‘e
a

. ‘amouht of attention gapacjty allocated to a task.' They measured effort as *

the rate of:responding on a self-paced task. Subjects who performed the .

.
- . s ) - - ;

task for three m|nutes expended greater effort than that- expended durnng

0 - kd

. th@ f|rst tﬁree,minutes‘of performance by §gggects ‘who thought they ‘would

s '

f .
be performnng the task for. oqe hour, Id a s|m|Jar SUUdyébtese same .
lnvestlgators found that aduIts would alter pacnng |n‘response to changes

-._4"“ . . \’ . ?s - “ PR 3 .
in reward schedules wnthrn the,\fsk; Hafter an aJohnson dbnclude that™ » ) .

A : N SRR . . ¢ ° M . . )
adults® were very capable offself-paC|ng if ordet to conserve avaflable .. .
. 0 b .

:‘ R % B ot \/ Y - . L4 \ . h J
. capacntnes and maxnmnze payoffs R R g .

N ]

- Y

- .
A .

& Unfortunately thereﬁhaVe been no similar’ |nVest|gatlons wtth chlldren

- < @

T - to- determxne whether they have comparable cohtrol over the|r own alloca- .
tion of a'ttention capacut|es. ' Invest|gat|ons tha‘examme chn'ldre
et 4 \4. v » ;

. abllnty to pace their éffort to match task. demands _are needed to determ|ne
‘ the development'of such a‘,ebillty‘ Honever there is some.indirect o y, ,'
evudence avarlabﬂe on chnldren s inhibition of other activltses, suchas ﬂll:..“ N
. motor activity, uhnch may , compete for needed, attent|on capaC|ty - ;:s ‘;.“

+

Maccoby, Dowley, _Hagen, and Degerman (1975) found the ability to

|nh1b|tsmotor actnvnty dur|ng ke .periods of a problem soIthg task was '
. .
. characteristic of the mote successful ‘problem solvers. in a group of normal
~ /4 . r . - - ’ 4
.= 12 - v s . <\-.,
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preschoolers. - Harrison and NadeIman {1972) also found the ability to
inhibit'motor movement was poéﬁtive]y correlated with response latency and .
negatively correlated with errors.in plack preschool children. Tatver and

Hallahan (1974) note that hyperactive behavior is often cited as a main

PR}

proB]ém of learning disabled|chiidren,, They suggest that some of these- .

childrén do not allocate appropriate capacity 'to meét task demands because

tﬁéy are unahie to control excessive ﬁotor behavior. Sykes, et al. (1973)
~and Sxkes, Douglas, Weiss, and Mipdé (1971) examined reactipn time ‘ ’

. . . .
performance in hyperactive and normal children. When the experimenter

provided the child,with a warning before eqcﬁ trial =and withheld presenta-

tion of the target stimulfuntil the child's attention was directed to the

screen on which the stimuli were presented, hyperactive children's \

perfgrménce was as good as normal chi]dﬁgn's. That is,Taﬁiting to present

_stimuli’ to hypévactives until after they had limited mator activifygénd '
//,\yis af]y ariented to the screen app€ared  to compensate for their own
sability to do SO on cue, a prob]em in allocating attentien to the task.

.
I
-

The genera] pattern of results from these studies seems to indicate ]

) *

that groups of children who show poor problem solvnng abilities due to

Iy

- ~

,dnfficu]ty in attentnon a]]ocatnon also- exh|b|t hlgh overall levels of:

¢
%

motor behavior. Many studies have examined the effectiveness of trannnng ’ ,
3 . ~—f . d -
. programs designed to decrease excessivé motor activity. {e.g., Allen,
-~ - ) ’ . N e

Henke,* Harris, Baer, & Reynolds, 1969; Doubrous & Daniels, 1966 ; .

.Meichenbaum & Goodman, 1971; Patterson, 1965). These programs have met

with mixed success. Douglas (1972) reports that in some cases improved

. performance of hyperactives was actually acéompanied by increased frequency

and_amplitude of jrreleyant motor responses. These results are not

-

.

.13 - o
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@ . * 4 necessarily: opgpsed to the earlier conclusions. In all cases, those

@

) subjects whose performance was adequate or |mproved demons trated the ability

. ‘oo

- " to alter thei'r motor behavnor as the task demands changed., LN -
Children' sdabilities to analyze task demands have been studied malnly

in the area of memory deveIopment. Brown (1976 1977; Brown & Deloache,

.

1978) describes a set of processes critical in adapting memory performance

. to task requirements. She discusses finding that young cRildren who can
" accuratggy choose the most effective study‘method (e.g., naming, sorting,

reheargal) for a given .task do not necessarily use@he method they choose | .

when required to actually perform the same memory task. Even children who
. . : . .Q,, .
demonstrate the ability to use a given study method effectively when

. I - !

explicitly instructed to do so often fail to use an effective~method when

i
not given explicit instructidns. |

' r The behavioral descriptions of clinicians, #eachers, and some

researchers indicatittHat some of -the problems,cﬁildren demonstrate in
' r
|

attention .demanding tasks are analogous to the problems described by Brown

- for memary task performance. That is, some chiidren who are able to N
i .

. -
/ . r.

allocate an appropriate amount of capacity when oapacity demands are made

L |
explicit fail to adapt capacity spontaneously toesuit the task demands.
A . ' . i .
While there have been a few investigations of attention comparable to the

memory work of Brown, there is insufficient information to determine

K * whether ildren with attention allocation probles fail to judge correctly

> Y

f capacity nbteded for a particular task; or whether they are

‘ \
- - «
Y “

aking the initial'jUdgment but then faii t&'allocate the -

! the amount

capable of

amount of attention judged to be appropriate. i

Y

'

|
ERIC . , ) 13
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“Recent work with academfca]ly non%a]uchi]dren by Miller and.Bigi

-
.

(in press) examined fiFst-, third-; and fifth-grade children's! awareness of
task demands. As pakt of 'the study, children were ?sked to construct easy

o - a
-

. and hard visual search tasks for other chiltren of their grade and to rate
the difficulty of expérimenter-dbné%ructed tasks. While the accuracy of

. ' .
ratings and the proficiency of constructing differentially difficult tasks

- A »

increased with grade level, even the youngest children made fairly accutrate
judgments. The authors interpreted their findings as evidence for an earl#
deve]opment~of the awareness of task demands and the awareness that these

demands could affect one's performche. Hdmphrey (1982) investigated

kindergarten, second-, and fourth-grade children's abilities to judge

. .

attention demands from degcribtions of various tasks with and without added
\ ) - .

. ) .
distractions. Accuracy of judgments comparing nondistraction and distrac-

tion tasks increased significantly wi th grade level. However, even the

-
-

kinde}garten children judged the dkspraction tasks as more difficult and

¢
requiring more attention than the nondistraction tasks.

LY

These studies represent initial investigations of children's awarenhess

L

of attention demands (;f various tasks. They provide evidence that at

least by early grade school, children are capéb]e of "assessing the relative
atgention capacity demands of tasks. However, they sfi]] do not }ell'us
whether these same qhi]drgn spontaneously make such judgments Qhen,faced
with att?ntion demanding tasks, aHd whether making such Jjudgments actually
leads to self-initiated changes in capacity deployment go meet perce;ved

\ §
task demands. These questions await further research.
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. Attention Maintenance

B e ) . 14

The research on children's abilities to sustain processing has

LY

;1?&erally used either vigilance or reaction time tasks. The reader is

referréd to extensive reviews.and analysé; of.thege agfa by Alabi'so (J972),.
) Douglas (1972, 71974), Krupski (in press), and Tarver and Hallaha; (]Q?h); s
However, it should be noted;that'the agtention maintenance’processes
.;equired in these tasKs diffg( from thase reqqired in-learning and problem
solving tasks..‘'Learning and problem sd]vipg typicé]]y }équire more comg]e*
task analyses to determine the appropriate dura&ion of attention. fhey a1sé
g;neFally,require sustainigg atﬁention to ﬁore sources of information ;han

v - ' .

vigilance or reaction time tasks. Also, 'learning and problem solving of ten

v

. involve Interrupting sustained processing in order to redirect attention as

the task progresses. _ o
) L]

o

“SAs "a-result of these differences between. the two types of tasks, the -
redction time and vigilance studies do nat proyide information about the

task analysis and monitoring processes of attention maintenance. These
. v e

processes may play an important role in learning and problem solving. How-

ever, they have not been dealt with in previous models of attention processes,

- .

and little is known about children's aWérgness of the,need to perform these
processes in attention demanding tasks,: their competency at these abilities

when gxplicitlyﬂinstr0cted to perform them, or their spontaneous performance
*‘ 4 ' - ' .t '
of these processes. The literature on attention problems contains some -
~ . R ;
reports of QLfficulties in attention meintenance, ,such as prehature response

"determination (impﬁ]sivity), and over p;rsistence and rigidity of attention.

However, these reports are limited to descriptions of poor performance on

. 4 »

L4 -
tasks requiring attention maintenance. , : p

|

Ny B )
o »

i6
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_would demonstrate a pattern of development from abilities involving decisions

- work will be supplemented here with a discussion of the data on children’s

- - »|5
< IS - ~~

There are no data avéjlahlé frgm direct investigations of task

-
+

x .
analysis or monitoring abjlities .required for attention maintenance in

- .
%

learning and problem solving.” Extrapolating from Brown's work with similar,

skills in memory development, it might be éxpected,that thesF abilities
+ . “r\e_ .

.
.

about external ang more concrete information (task goals) to decisions about,
- L. . " .
internally determined but observable information (performaqgé progress) to
decisions about internal and less readily identifiahlé information (input

from interactions with other decisions about allocation and direction, of _

This development could+also be expected to interact with the

.

attention).

dévelopment.of'the'ability to sustain 6roces§ing itself.

S Attention Direction’

3 £

Selectivity and avoidance of distraction represent two conceptua]iJ!\

zations.of attention direction. ‘Sglectivity refers to the ongoing

processing of relevant or target information, while evoidance of distraction

refers to the continuous restriction from processing of irrelevant or

nontarget information. A common set of criteria define the targef and

nontarget information for -both purposes. Selectivity and avoidance of

L4

distraction can be viewed as analogous to the successes and errors of a
task performance. They reciprocally indicate the operation of the same |

process, but provide different information about it. Therefore investi-

gations of selectivity and investigations of avoiqgnce of distraction are
s ~ Iy

oo ) D - : )
_both relevant to attention direction. The reader is referred to a review

by Pick et al. (|975).on the develdbment of select?&itx’in chi!dren. Their"

] .

-
:

~ »

VAN 1

A

by

' - ” . .‘. i
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ability to.,avoid distraction ard the problem§ eihibited by distractible or

1)

nonselective children. Following .this, we will briefly discuss children's

abilities to analyze .the

moni tor their own i i tion.

- * The avoidance of distragtion'|5teraturé contains a large and unwieldy

body of data._’ Tarver and Hallahan (1974), in their review of this litera- .

— -
~— -

turé,\no;e the difficulty in generalizing across studies. They find the
~ ) ) ; .
resul ts deéendgnt "upon the investigator's concept of- distractibility and
. ’ . .

the resulting/;eagﬁngs employed.' -ln. this section, we will present g

~

review of these studies organized according to types'of distraction, defined
by the ¢riteria necessary to discriminate the relevant jinformation from thes

potential distrantors.‘\This organization enables a coherent review of the
lrterature that should facilitate the evaluation of children's abilities

to direct attention.

As used in thi paber, the term distraction refers to information

-t . N

‘that is irreleva to performing..the given task and that can compete wi th
relevant informatjon:for processing capacity. In addition, the term
distraction is reserved for stimulus information that need not be processed
- -, . . : <

at all d%rinb the.task.2 A distraction .effect is said to occur when the

presence of such irrelevant or nontarget information causés a disruption

or decrement in the processing of the relevant or target infotmation, and -

in subsequ;nt ta;k perférmance. .
"’%th dgfinﬁ;ion implies that a particular experimental design is .

requi red ég asgess‘djstréﬁéipn,efféﬁts.-rAs both Peters (|977)‘€nd Humphrey -

—-— .

Ly N O]

(1978). _haye noted, measurement of distractiom effects éntails assessing

- 18
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performance differences between a nondistraction condition and. a djrectly

comparable distraction condition. It is not suffici'ent to compare two or

.

more groups on one distractiﬁn task without'consideration of tée relative
nondistraction task performaqces of these groups.' Studies ey Doyle‘(i973),
Norber a?d Norber (1975), Peters (1977), Sabatino and®fsseldyke {1972),

and Steinback; étainback, and Hallahan (1973) illustrate this.poiht. .

These investigations all found poorer-distraction task performance for the

-
-

special children examined.relative to the normal controls. However, these
special children also exhibited poorer performance on the nondistraction
tasks, and therefore did not demonstrate any di fferential performance

&~ B

decrement due to the introduction of distractors. ‘ﬂithout the benefit of
a nondistraction performance baseline measure, very different and erroneous

conclusions could have been reached. i . By

A second design specification made by Peters (1977) is that.the order
of the nondistraction and distraction tasks be count%rbalanceg. This

-

becomes particularly refevant when assessing distraction effects in

] .

children who might have difficulties in maintaiping attention that would

lead to performance decrements on the second task administered independenty
L T N . ' .

. . —

. Distractibility has been cited as a characteristic of many populations

of childrén. However, as mentioned earlier, the investigations of dlstrac-
tibility have not y|e|ded findings that, generafnze across. studies. There’
are- several reasons for the |ncon5|stenc:es in results. Thése reasons

L}

relate to cfntical distinctiops that ‘have often. been neglected in investi-

- -
\ 2 12 i

gations of the causes of distraction. First, an implicit assumption in much

of this research has been that all distraction conditions present the same,
) ‘ * . . . »
‘ ¥

'3 ]

o e A s

ot - e
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unspecified type of processing interference. This'has lead®to a second
questionable assumption, that the effects of the distractors are additive °

-such® that the use of multiple distractors is assumed to tause increases in

this same type of unspecified processing interference.

’ . P

Not al] distraction conditions present equivalent ampunts and types

of processing interference. There is a need for a finer distinction among *~
* . N .

~ .
&

the stimuli labeled as distraction to distjnguish the kinds of information
' 4

each presents and the information processiﬁg demands’ associated with¢each.
; PN I . ,
To clarify sdme of the ambigui fy and apparent® conflicts in the resul'ts of

, R A .
-  previous studies of distraction in rmal and distractible children, the

te »
-

many examples of -distractors found in' the literature can be described in

terms -of the following tlasses.

. External stimuli {ES) are independent of..the task and supply no task-

relevant information (é.g., lights, buzzers, white'noise, -and environmental

context, but irrelevant to the task or redundant with task-relevant

information and therefore not necessiry for task. performance {e.g., borders,

.

ilTustrations, and nonrelevant physical features .of ‘task stimuli). .

.
.

< Within the class of IS distractors, several finer distinctions can,

4

|
surroundings). Internal “stimuli (IS) are part of the task materials or L . |
. ‘ ) |

AR

be made. The differences in attention direction demands in terms of the

. " processing capacity required to employ a single discrimination criterion . .
s 284 C » : LA - Y
5T _ throughout the performance of a task versus the capacjty required to employ . .
@ ' .

multiple discrimination criteria reflects a meaﬁingfuf difference within

.
be awaré that,

IS distraction. Altﬁbugh not directly discussed, one should

~

. di fferences among ‘the discrimination criteria themselves (e.g., saliency, o

. . ’ s

frequency) may also be useful distinctions for classifying IS distraction.  * ’

. - 3 1

.
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However, the con5|derat|on of these other distnnctions |s beyond the scope

. .
. .

to “two general classes: (a) simple-internal stimuli (SIS) that can be

readily distinguished from tafget. stimuli on the basis of simple c;'iter'ia, ‘ 8

that is, criteria specifying single dimensions or category differences

% - . . : L
(e.g., "all red items are distractors,' 'only anima]'pictures‘pre.importantﬂ);

(b) complex-internal stimuli (CIS) that are distinguished, from target

stimuli by.compound criteria, that i§; the simul tineous use of two or more,
' oS . hd .
dimensions or category differences (e.q., 'only animal picturessin green

Y
¢

. borders are important''). ] - . -

Addi tional sources 'of related informat}on, not usuelly employed as

experimental distractors but often found in classroom situations, are’

& N -

temporarily ‘defined stimuli (TDS). They contain‘iﬁformaﬁion that is

temporarily of no use to task perforq?nce but wn]] become relevant after t ‘
' |

a time delay or some initial processing 6f target 1nformat|on is comﬁ]eted

o . ~
°

9 7
TDS may be external or internal, but.are distinguished from target Stimuli -

by témporal c}iteria linked to task progress. ) ) ) e . Cos . ) ’
, .. Insert Table 2 sbout here. - . \\ '
. A NOT
These "categoried of djstrac;ion{ summarjged in Table 2, reprgséng o \f\\\ ‘
genera].groupfngs oé a continuum of sti%u]i, bué theY are nét arbitrary \\\\
_groupinéé. Other reviews have ajso.made attempts to orgénize.the dis;;af- o -i
» - * °

'tnon literature’by group|ng studies into categor|es of distractors employed.
1 4

However, the baseP of these yroupings have reflected stlmu|q§ character-

. .. 3

istics indeﬁendent of th 'demands placed hpon the subject, such as sensgr9 -

) . ) .- ) .
- B
modallty categorues (cf Alablso, 1972 Ha]lahan & Reeve, in press);ﬁ <. .

LA . . R i T N . \1 . - : 3 . -
s b " 0 » ’ -
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. Catégorizing distraction~into such groups as a tory and V|sua1 distractors - .
. P . ]

. ’ may serve to,reouce Pemory load, but, as these ﬁgvle %é%fhemSeLves note, it - ..
" '0?‘ dat -~
does_not reveal any conslstency ér genera]uty across studies wrfhln,each o
o \,, ;’a-'-, A
group. In the\subsequent dlSCUSSIOﬂS, it will be shown §hat categorlzlng .
.,r“ ’ . W

distraction studies in terms of, the cognitive, demands/p1aeeﬂkon the subject . .
. s 'Q‘_ . .
lé 4“ & -

by the presence of the distractor ylelds a consistency ac#osswstudles that

) - -

reveals partlcular deve]opmenta] trends in the ab|1|ty'to ‘avoid distraction.

> . w %~

- In their review, Hallahan and Reeve (in press) classffysQigtraction

studies by modality of the distractor, but within @odalixies,they discuss

~ 9 u

© ' -
P

the relatiye effects of "proximal'’ and ''distal" distrecqons. Thi's dis- -

>

tinction has the same basic character as the'externaJ;infernq]:distinction, 'g' .
.. ane, , RN g .
but it does not make as clear a distinction nor exp]ain<§he distinction )

. ra ’
. A ¢ -

§,~

in terms of information processing demand differences. Rosenthal and ) \ o

4
a . . . ’ Y

-

Allen (1978) have also noted a distinction among task information sép}cés

. . '
. .

that parallels the externa]-internal_distinction”made here’, but_ thete - »
. . - ' N ) s L ’ LI

authors do not investigate distinctions within interhal information sources,
. ' od . -

- e

nor have: they considered TDS as a class of distraction. ® Thus the classifi- ,
. ) — . . i
|

—

'/\cation of distractor stimuli, presented here uses distfndxions ‘consistent "

»
\

with some of those in pret/ous revnews, whlle enabling. a moze coherent

t

P organlzatlon of the dlgtractlon ]lterature The followrﬁﬁ reana]ysls of .
* . > ... *

the results of frequent]x/cﬁted distraction studies in terms of the aboye .
- “wr - ‘Hf" oo ) "’
& classes of distractors reveals consistent within-class effects of di%traction.
» . Lo “'., )

External stimulus distraction. *ES distractors present inforﬁagion

-

e -

. \\\\ external to the task at hand. Thex.are often physically separate fn0m the ,

task materials themselves and |n some cases are of a dlfferent sensory .

dality” tth the target |nformat|on. These dnfferencés praw:de a number
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of highly salient stimulus dimensions that distinguish ES information from -
+ target information. Of the classes of distraction sources discussed in "

~

this paper, ES distractors are the,mosi readily discriminable. It could be,

- expected that ’as a child develops an ewareness of information differences

and the need to process information selectively, ES information would be the

first class.of distractors to be EugpeésfﬂﬁIy.discfiminated f rom target

information. A re-examination of investigations employing ES distractors

. k]
0 -

supports this hypothesis and provides some indication of the approximate’ :/

age level at which normal children begifi to avoid ES distraction.
' -Per s the best example of‘research eSLLoying ES d{stractor§ is’
Turﬁure’s (1970, 1971, 1977) woré. He used mirrors, placed so the subjects e
could view themselves, as d{stractérs huring simple learning tasks. From N

these studies, and earlier work (Turnure, & Zigler, J964), Turnure proposed

the concepts of outer-directed and [nner-dincted problem solving or .

‘gttention strategies. He described the behavior of those children fof .

whom mirrors were disruptive stimuli as outer-directed.” Their glances

-,

o €
£

. to the mirror were viewed_a§ part of attempf;.to gain more information to .

help with task performance. ‘An inner=directed girategy described those

s

|
children who restrjcted i r scanning arrd informq;ion processing to the :

task‘mgggrials, and therefocef@eﬁe not hindered by the presence of..ES

B

} -
- A\ . t (/* . .
Within Turnure's concepts of outer- and inner-directe? attention

. . [
- . % -

strategies is the distinction between external and internal information,

e that is, betwegn‘irrelevigt and task-re]eyant-informatian. Thus one

. interpretation of some children's poor performance in the presence of ES e
> 4 _‘ N . .
distractors is that those with outer-directed attention strategies do .

-

.2 .
R4
distractors., . = .
|
|
\
|
|
\
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2

notésufﬁic?ent]y discriminate ES from task information. There is some

4 ¥

. evidence to support this hypothesis. ' B
- - M i .

Turnure's (1970) study of 5%- to 7%-year-olds noted that mirror dis-

. ’
’

traction produeced significant performance decrements for only the younges}
. - . . ]

e thildren. Turnure (1971) also examined the effects of ES distraction on
. ' . S ) j
the performance of preschool children (3.3 to 4.9%years old) and again found

4 N

traction effects. * However,
N . —

only the youngest children Qére susceptible to dis

1

~ i
Turnure cautions tHat this paygicu]ar sample of children was from a

{ ' ' . . )
uﬁiversity preschool and very advanced, and therefore their performance

‘might be more comparable to that of .an older .age group.
AR inftial conclusion from Turnure's findings would be that prior to
about 5 years of age, children are not capable of making discriminations

between task and%;ontask information sources. However, the work of Keogh,

/ Qélles; and Weiss (1972) suggests that this conclusion might hndgrestimate

younge} children's abilities. They found that task difficulty was an -

» [y

iﬁportant variable in whether 4- and 5-year-olds exhibited off-task

glancing, i.e., an outer-directed attention strategy. Whej/shildFen'

performéd~a simp]e,qancél]ation task, no significant off-task glancing
R - - - : T

%4

behavior was shown, but performance of an ambiguous puiz]e task was.

- ‘ .
- " accompanied by a great deal of off-task glancing. Clearly these chi'ldren
'y v were capable of avoidiﬁQ'ES digtfactipn under some p;rfdrmance conditions,
but failed to use these discrimination abilities in the difficult task.

*
v

g Gelman (1978) noted task difficulty and Task-familiarity ds very important

.
-

determinants of whether preséhool children demonstrate particular advanced

cognitive skills or appear to lack them completely. -
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It appears from these and other studies employing ES distraction (see
- Douglas, f974) that-children older than early grade school age spontaneously

. discrimfnate BS from task._information and ave not disrupted by the presence
’ of these distractors. However, while some preschool children may be capable »

. of, making external-internal information source discriminations, they may
) ’
- * *
fail to use such discriminations §pontaneous|y to direct Fheir attention if
) )

the central task is difficult. Preschoolers and some specia? populations of

¢ ) -
children appear to adopt an outeY-directed attention strategy that allows

4 ’

ES distractors to disrupt performance. -The failure to émploy spontaneously

‘the appropriate and available discriminations of information will be disr )

N B . . k
. \ * v
cussed further with the processes of task analysis and monitoring.

Internal stimuli distraction. The external-internal -dimension

distinguishes ES from othe¥ infonatfon sources. Both SIS and CIS informa~- .

v

”

tion sources are internal to the task 'at hand. They are information,
4 )

-~

—." contained within the task materials Bbut not.required for task performance.

. - . L 4

Yed

SIS information is discriminated from target information by single physical

dimensions or defining category distinctions. CIS information requires” ,

v é‘ N . L 3 3
comppund criteria, that is, the identification of -two or more dimensions

or categories, to discriminate it from target ‘information.

.' The distinction between SIS, and CIS‘information sources may appear
R - s’ . é ¢
\fgp»bé:Qery.sdbtlea but a comparison of investigétions empJoi[ﬁ; EJS .
. » .
.ot -: informétion and thosefemploying,§1§ﬁjgfprmatjon as.diétractqrs revealg
.Aistigct différence; 4n'specific groups' ébi‘itﬁes to aV;iﬁ dfstractions. .

Pick et al. (I975)_reviersevg£il stéﬁ%és'éq ch?ldreﬁ's memory , for.' refevant

¥ (target) and incidental (distractor) information. They do not make a
/ ' i * * ) . =
distinction between those tasks employing SIS ¥ncidental information and

.
y * [

. .
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. i relevant must be perceived as nonfngegngT}‘ Thus,, the abilltf'tb,dis-
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- ) P ) # -
those employing:CI§ incidentgl information. However, they do note important .
. .

varigbles that determine whether chiddren separate task information sources
~ & y . .
. B
or perceive them together (e.g., spatial sepafatiqn between information .
. N 1 ! . - i T
sources, class membership differences). These var|ab1es are consustent with -~

|
A + { . ’-SQEJ
1
|
|

‘the distinctions Between SIS and CIS infor trongources ) i \/, ’

" “An area of research that deals wi

®
~

on integral and nonintegral dimensions of s;ﬁmu]i‘(Garner, 1970; 1974)2 . .

2 - -

Integra] dimensions are ihose perceived as siﬂgde features of the stipulus ..

(e.g., hue and br|ghtness), wh|le nontntegral dimen5|0ns are pegpeived as, .

,separable featur)sf(e.gﬁ, §y2 ~Eﬂiﬁi:e Garner (1970) ponnts out. that " i

«
whether a dimgnsion'is ingegralaor nonlntegra caL vary wnth different

-

subfngﬁ Shepp and Swartz (1976) ﬁ/’e~demonstrated 2 develq"enta] trend

LIS} . 4

in the perceptlon of th |ntegral|ty og Q|men5|ons.’ In part|cu1ar, they
'Tbund thatasome di ens)pns.;erceived as rmminieéca] by fourth-grade chj]drené . .

3

. 7 -
were perce|ved as integral by flrst grggf‘chlldren " They conclude_that
s - . ;
'Mith increasing amounts of perceptua4 learningy the child would be eqpected : .

to extract dimefmsjons gf the.stimulus fnput, wi th fhe resu]tS*that peréeived . X
[y v

ferences‘E%tween integral and nonintegral d|mensnon would_ emerge. v
I . B &

.,In order te.sE$eQ$\:elevant informati%h and avord ﬁlstractnon by

tdirrelevant infgﬁmation; the dimensions dkstinguishing relevant from
3 . - ‘e - .

T

. Up—
. . e ,

. . ‘ . v ' e - L. B _ , . ‘
criminate 1S from relevant information is depe?dent upon th ility to . .
N v ° . . . . . ’ i

perceive the nonintegral ‘dimensions of the stimulus. A child whj/fsﬁid not.

.

o so would suffer from IS distraction. Since the' ability to"pefceive the
- - ' N : -
nonin%egrality\gf dimensions increases with agé? we would *€xpect thesability
P L4 . é - -

to discriminate IS from relevant information to show & similar development. 4, %g
T - e . . -‘ % )

.. v ., . 3
» - - ‘---26;--—-~---——------~~---—-~-v1-«- -

.
. ~ 5 \ °

- ‘ ¢ v i . \ - «
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The abi\ity to discriminate SIS information requires a single nonintegral

-

dimension criterion. Discriminating CIS from relevant information requires.

% °

!

what Garner refers to as ''perceiving the dimensional structure" of the nort'

13
to the perception of multiple nonintegral
: ' : AN
particular values of these dimensions

integral dimensions. This ref

dimensions d the co-occurrence€ o

the ability to discriminate SIS

-

) [ °
within a single stimulus. Therefore,

information should develop before the \hility to discriminate CIS informa-

tion. : ¢

A

from the Shepp and Swartz (1976)

The_developmental hypotheses derive
data are given further support from a study by Doyle (1979). Doyle .
< \ .
examined 8-, 11-, and Jh-year-old boys' performance in a study of auditory:
L . . ) .
.$1S distraction during a central-incidental learning task. .In the non-
= —_—" (“ - 4
distraction conditiéms, children heard a female voice reading target words.
i l' & '
In, the distraction conditions a male voice simul taneously read distractor

- ]
.

wards. Doyle's study is particularly relevant\fof several reasons:
(a) It contained both distraction and nondistraction conditions, affording
a within subject measure of the effgct of distraction on task performance;

(b) the study assessed the degree of intrusion of distractor words during

.

a'simple verbal repetition of the target words performed at the time of

stimulus, presentation (a measure analbgous to glance behavior during visual
L f
presentations of target-nontarget displays); and (c) the use of a*recog-
. [ T
nition test of both target and distractor words ‘(used as foils in multiple-

choice items) avoided the differential time strain on memory that occurs
s, . : .

hen incidental recall follows target recall.
when incidental recal QlTow ge ca

*

°

A ﬂ . - 3 3 3 ’ . ‘
Therq,we?é three main findings in Doyle's experiment. First, the

*
- A .

youngest children had a disp:oportioqagely greater, number of errors from

. - . - ~ .
0 N ~\

+ 4
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intrusions of distractor words while attempting to repeat the target words.

This suggests problems in the initial discriminatio% of target from

distractor information. Second, only the youngest th]dren demons trated

. ‘ ’

negative correlations of target word retention with distractor word
. - i @

\

retention, the trade-off often referred to in centrdl-incidental studies,

' ' . {

\
Finally, an age by comdition interaction indicated d performance difference

between nondistraction and distraction conditions that was significant for

|
X
8-year-olds, but not for li-year-olds. These results indicate that the
- . |
youngest children were unable to discfiminate initiaﬂly between the target
1
information and the SIS distractors during stimulus Presentation, were non-

selective in the processing of the tatget and distrath? words, and showed
a performance decrement in the presence of SIS districtors. However, none

of these pofngzicou]d be concluded from the data of the lhi-year-olds. The

Y

11- year~old children exhibitéd intermediate performa%ce which was closest

N >

L

’

to the lh-year-o]ds data. ‘ k
: 2

The results of the Doyle (1973) and Shepp and Swartz (1976) studles

v k)

|
suggest that a second- and third-grade age group wouyd still fall_to

|
demonstrate abilities to discriminate SIS from targed information reliably .
and to emp]oy this duscrlmlnatlon spontaneously to d”rect attentlon

selectively.’ Resu]ts from the Shepp and Swartz (19760 study also imply
l

that beginning sometime around fourth §?aQe, chljdren1s know]edge of non-
[

integral dimensions and the emerging, awareness of the nonintegra)l dimensional

structures wou]d a]low them to perform compoundgﬁyltefla discriminations

-

»necessary to dlstanUIshvSIS from target information and toybegin to_dis-

[y
~ ’ .
o

rlngulsh C1S from target information. Experlmental eYldence to support
I RS ]
this latter hypothesis is indlrect. ( . \
.- , l‘ ./

? . b h () 4 i .o
" ’ : 28 . . o
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s Xg- In-most’investigations specifically designe) to demonstrate distraction

[y

effegts, ES or SIS distractors have generally been employed. Those studies

»

in which CIS distraction is used~are typically concept identification studies -

(e.g., Eimas, 1969; Gholson & Dénziger, 1975; Gholson & McCenville, 1974)

»r

or embeddedness tasks (e.g., Campbell, Douglas, & Morgenstern, 1971; Elkind,

. .

Larson, & Van Doornick, 1965; Sabatino & Ysseidyke, 1972).5 These studies

demonstrate performance differences between groups of children who are
- -

assumed to differ on pa;ticular cogni tive abi]ities, including distracti-

bility. Conclusions drawn %rqm performance diffetences on these tasks -
‘refer to the sources of distractioh inherent in the task materials (CIS)®
_ tHat may be responsible for the pooruperforéance of éis@ractﬁb]e chilaren

(e.g.) impulsives, field-dependent children, learning disabled, hyperactive,

and developmentally young) relative to their normal controls.

\
Thus, although the concept identification and embeddedness studies-

were not distraction -investigations, differences in distractibility and N

selective attention to irrelevant stimulus dimensions are used as explana-
. . ° .

tions of gro;p perfb}ﬁance differences. Essentially, embeddedness tasks .

requjre the identification of a target stimulus, égd éoncept identification
tas;:irequire tHg identificatigh of the concept or criteria that define-

. . . . 2 ;
the target stimuli.. Solution of both tasks requi?eg that subjects be able
to discriminat; taé?et‘stimuli using criteria that.sp;cifi particulért ’

values on two or.more dimensions (e.gws ‘''green squates,'' ‘''straight- lines

-
R S

that form right triangles'). Errors on both tasks reflect attentjon to

4

distractors. (i.e., the field, or the wrong stimulus dimensions) that results

- t

from.either an inability to discriminate stimuli by compound dimension )
| e s : ) ‘ - e ; . .
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values, or failure to use such d55criminat}ons te direct further attention

processing selectively. . ’ T .

N .

While variable task difficulty and.the use of different test fonrms
- obscures exact correspondence across studies,. the general results of studies ’ '

'employing concept identification and_emBeddedness tasks indicate that @p

L 4
- , ‘

those nohpal childrep exﬁibiting.adequate task pefformance are middle to - -
‘]atg grade school age. |t should be noted that ease of perception of non-

. ‘ 5 . .
integrality of dimensions can be expected to vary with the particular

-

. . o \
stimulus dimension involved, and therefore the development of the ability

to perceive relevant dimensions as nonintegral would also vary with the

4 - . e

particular dimensions involved. The studies and learning tasks discussed

here generally deal with simple physical featmres of stimuli such as color,

-

shape; and size. As a result, their gerneral findings point to consistent

ages "associated with the development of abilities to deal wjth SIS and CIS,

N v

discriminations. TheseﬁdeQelopmental_conc]usions may not hold” for tasks

.

or learning situations in which differeﬁt, {ess salient diménsions form
» N v 3 R -

A
.

“the discriminétién criteria for relevant information. ~§,~

: ° A more direct assessment of children's abilities_to_ discriminate and

-

. avoid distraction from CIS information requires an investigation of per-

. -

' Formance on a task under both nondistraction and CIS distraction conditions. .

@

Data f}om this‘type of design is Qeceéséry to test' the hypothesis that =
.children at or béyond‘ghe fourth=grade level can discriminate CIS dis-

tractors and avoid target information p?dcegsing ihterferqpce in the <.
L]

4

4
x

. .. . . 4
presence of these distractors.

. \ 0
- L
- -

. Temporér[lx_defined sources. The final class of distractor to be

discussed. is TDS distraction. 4 As mentidned earlier, TDS-information is _

- ’
. - . A - o
‘

a

‘i
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L . . A,
disgriminated from target information by temporal criteria linked to task

\

B T

-

— .

progress or time delays. The effect of TDS distraction on children's,

per formance has not been experimentally investigated. Reports from teachers

and clinicians and some post hoc explanations of experimental results have

_c]aiméd that TDS distraction has caused particular performance decrements.

- -

It has been suggested that time cues are particularly difficult criteria

-

(relative to physical features) for young and special populations of

-

“‘children (e.g., Piaget; 1971). There is evidence that self—ﬁoni%oriqg of
task progress is also a difficult process for some children (see:Brown,
}977). Since TDS informati9n is defined by temporal and task progress
criteria dimensions, qua]itativg]y different from the physical criteria
.Aefining ES, Sl§, and CIS information, TBS information migﬁf therefore Ee‘
particularly difficult to discriminate from target information and.cou]d

be expected to be a Very.potent source of distraction. However, the effect

. .

of TDS information attention direction is as yet highly speculative.

-

Differences between TDS and other-types of distracting information
> - o .

have. been confounded with other factors. While other sources of distrac- o

©
.

tion need not be specifically pointed out to the child, and generally are
“;oi, TDS are singled out as information that will be relevant at some '

‘ 0

Jater timé and thus ‘may be made particularly salient to the child. Also,

-

s the status of ES, SIS, and CIS }nformatioq‘does Q@t change, while the

status of TDS information is explicitly expected to change. In some tasks
N f . rd . B

0
K

this requirgs'the child to'se]f~monito} his/Eér progress within the task

and to re-assess the status of the TDS information at a.later time,

processes that could be expected to add considerable complexity and djffi-

13 A N

culty to the task. * . ' ’

3
\ e

S
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Summary of distraction classifications. , The above discussiop of ES, ,

~

' s . \ -
v -SIS, CIS, and TDS distraction leads, to particular hypotheses about an

interaction of discrimination dbilities (assumed to be closely 1inked to

.

age and $choo|.experience) and the‘types of distractors. Imposing the .

- ‘o‘

classification of distraction reveals consietent within-class distraction.

effects. While each distraction type or class requi?es qyalitatively

~ .

-

different information discriminations, the.types of. distractors can be ~
- . . ~ .
S - T roughly rank ordered{éccordnng to the ages at which they no longer Iead to
4

s|gn|f|cant d|srupt|ons of task performaﬁce, that is ES, SIS, CIS, and TDS,

Y

. . from ear||est to atest mastered ' . 7 ! ) >

- ~ ¢

, Hﬁmphrey (l982)f|nvestvgated the abilities of kindergarten, second-,

\

. and-fourth-grade children té av0|d ES, SIS, and CIS distractqQrs dur?H a
) ] ‘ \

\\\\\Iearnlng task. Nuthln subject performance differences for a learning task

given under counterbalanced nondistraclion and distraction conditions

~ -

revealed main effects of gradeEand distraction condition that supported

N o

. ] . .o . .
. the conclusions derived in re-interpretation of distraction studies

discussed above. ' Overall, least performance disruption occurred duriag—

> €S conditions, followed by SIS,'then CIS conditions. Kindergarten children's.

- AN

performancecwas"nbt disrupted in ES conditions, btt was disrupted in SIS (

3
“

and CIS conditions. Second-grade children's performance was not disrupted

in either ES ‘or SIS conditions, but did show gecrements under CiS distrac-

o . . -
\ .

tion. Fourth-grade children's per,formance did not exhibit disruption

N g . <t
under any of ‘the distraction conditions. ) L ) ST
i The results of Hﬁhphrey:s (1978) study and the re-interpretation,of N

distraction research points to a developmental progress|0n in the ab|I|ty

to avoid performance disruption in the presence of parthular d|st{act|on.
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An important concept emerges from this argument. Rather than describe a

4 -

. . 3 ‘ A 3 3 3
- child as distractible or not, it may be far more precise and informative

1

to_describe'his/her performance in te}ms-gf "age~appropriate distracti-

bility." That is, a preschoé] child who demonstrates performance disruptfon
‘ ) ‘ ‘ - ‘ .
- under SIS conditions may exhibit entirely appropriate distractibility for

hié/her age, and therefore should not be labeled as ''distractible,' a term

-
‘

that would fé]se]y imply some'attention disability. Hewever,~a«fourth;grade

child who could not avoid performance disruption with ES distraction during
a sufficipnt]y.§imple task demonstrates '‘age-inappropriate diétrap}ibi]ity“

" and might well have an.attention disability. Thus the use of the concept

.
g

of age-appropriate distractibility allows an accurate description of a \ L

) -

performance decrement in the presepce of distraction that is indépendent'of
| any diagnosis of attention disabilities. : ‘ . ‘b
' o . ‘ / Paan W

The concept of age-appropriate distractibility would a]s& enable an

evhluation of the developmental lag often proposed as gn explanation of

hyperactive chifdreq's leafning préb]ems.,.lf=hyperac}ive chi]drem can ‘ ‘
. . . vg :

be differentiated from normals in that they exhibit distfaction effects

characteristic of younger normal children, thén a .developmental laé in

avoidance of .distraction procé§se§.w0u}d be “supported. ‘
' Age-appropriate distractibility is also a tgééept tha; éromote§ a ‘
"view of attention abilities as an interaction‘beiween task cha}écteri;tics |
N . ' ' ' . -~
. xénd child characteristics (,Kprsk.i, in press). This view re'i?erates the ﬁ:
emphasis on ca;egorizing distractoss b;sed on the demands prégented to P ,

L the attender in that it 3tresses describing task pérformance in terms of

v . T - ~ g .
attender-based standards of performance rather than in terms of performance

‘(,‘Q' ‘ " ’ *e -" ) . .' . ‘. N
¢ standards, for the particular experiment. That is, children may fatl to

v

33 '
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perform well ﬁg(the gxperimental task but gt(?l have performed well for

—— . . b
their age or ability group.. Often, descriptions of experimental procedures

such as "below the median on task performance' are translated to child

characteristics such as ''the poor. redders' or "'those with problem solving
} 3 . . .. o )

difficulties.'" The confusion and mislabeling hefe are obvious. Concepts

.

like age-appropriate distractiBility are thus one way to avoid»suéh semantic

.
—_— s - ?
e = 2 ’

errors in an area prone to-‘creating them.

<

Conclusions drawn from the above studies agree that what develops with
age is an ability to avoid distraction that relies upon the apility to
‘ , :

discriminate target from nontarget information within a task, and to deploy

- .
A

further processing capacity selectively to the target informations While

.

. there have been many investigations of children's performance of thése

-

abifitieg, there is as yet been little or no data available on children's

\

awareness of the need to discriminate dikstractors within a task or the types

of criteria children employ to define distractors or nontarget information.

[ ‘
» v -

As mentioned earlier, successful problem solving training\programs have
been those that havé taught specific problem solving strategies, many of
.which stressed target information discriminations. This suggests that a

lack- of awareness of differing types of information within a task and poor

ericteria for, discriminating target information may .contribute to some

r - .
children's poor problem solving performance.

. v ‘
Task Analysis and Monitoring Processes

- - * N -

Task analysis involves checking for information differences within

a task and an awareness of ‘the need to be sélective in deploy.ing attent[oﬁ

capacitiéé arong the different information sources. The mpnjtoring_of the '

o

-
a
-

€ -

24
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-match between task demands for-selectiyity,and performance (e g., av0idance
" . oo T ¥

.+ of distraction) is needed to. determine the effectiveness of on90ing

“~

- N - SR -'_ - "

1

attentibn direction. BOth task analySis and performance evaluation are

4 [ N ¢ - é

critical in determining whether a child Will spontaneousjy discriminate

-~ -~ -

. -

LY
v.among information sources and selectively direct attention Cap&CltleS.‘ -

- .

,——’—4—————‘ -
. lnyesekgatrons"of’children s abilities to perform analyses of ‘the -~1

- attention direction demands of a task to formulate criteria for discrimi—

nating among information sources, and to’evaluate their effectiveness at
.di?efting attention capacities to selected information sources have only .

Fecently appeared. Patterson and Mischel (1975) investigated avoidance *’ -
. : . @ .. L - ,

v+ of distraction in preschool'children, a group often described as highly

o

N

. presence of “Mr. Clown Box,'" a highly salient ES distractor. Time on task

measures revealed significantly less distraction for children provided
N . . = L R -
with specific plans for avoidance of distraction than for children merely
. . . o e
told to resist the distraction. The results 'imply that preschool children

—_ . .
. « -

do not spontaneously employ stratedies to avoid distraction but-can

effectively'use'such plans when they are provided for them. T .o

.
A L * L

A s tudy by Cameron (Note 3)¢of problem solving performance of reflec-
K] [ .
tive and impulsive children demonstrated that the latter group s relatively

poer ability to formulate efficient strategies was coupled wi.th a failure

- . PR

~

to reéulate behavior ésﬁsistently with a strategy even when one was provided.,
. ™y q - '
gameron s data suggest that either an inability to self- moPitor performance,

[y

an inability to employ performance feedback in the evaluation of the,,

effectiveness of a chosen strategy, or both are problems’for impulslye .
B N v ; 1

»

~ children. ) L. . .

-~
v

) Vet 3 . . > ,"'.
distractible. -The children were told to perform a simple task in the = T
[ . . . . .
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) chi]dren comes from work with k{peractive, hypoactive, and normal children.

2

e
v,

‘;;_ LS ) . v

o \ ' N RERLE

Evidence for problems in\performance monitorﬁng in other special

.
I

4

in vigilance tasks (Mack, 1975; \Rnderson,.Note h Ozolnn Anderson, &

Halcomb, HNote 5)' These authors syggest that knowledge of results affects

- ~

decision criteria for V|g||ance per ormance responses such that feedback

on hits increases responding while feedback on false alarms tends to slow

\

down the rate of responding. These s{udies.demonstreted that hyberaczive

\
-

. « - ‘
children exhibited more errors when given hit feedback and .fewer errors
- . . A

when given false alarm feedback. The studies also demonstrated that hy po-
*x

» s " -

active chi)dren increased responding when given hit feedback and decreased " -

respénding when given false alarm feed%fck.‘ These data sugges t that'Qoth
&

hyperactive and hypoactive children are def|C|ent*|n self-monitoring of

.
* -

performance that is criticad to the use of effectrve response strategnes,

but that they can use direct feedback on their performance to seleet.more

&

efficient strategies. Sjmilar arguments are made:by Brackbill (1964) and

-
.

Keely and Sprague (1969) who suggest that “children need to digest Rl

B
\ v ~
-
-
,A «* . c e .

~ & 0 -
In summary, efficient attention direction refuires’ severak abilities.
[ 4 o . ’ s . .
These are: (3)’ checking task demands for selectivity and informati'on «
- - .. . %,

N e".”‘ - o5
discrimination and determining criteria for selecting task-relevant

)

'knowledge of results .

information; (b) being selective and restricting attention capacity deploy-

ment tb the relevant information sourcesf and (c)lself—monitorinb atteption

DI S

dnrectnon performance to determine the effectnveness of ‘the current\

~ T,

’discriminat?gn criteria and the need for any red|rect|0n of attentnqn'

Q@

capacities. A great deal is known about children's abilipie§,t0¢ﬁp\selét~ o

tiggsand«avoid distraction, but little is known abouf the other necessary
S Y e
d, - ) .

- N .
-

abilities. : : : S

36 . Y

-

"



'd ~ .
«‘
Children's<Distraction and Attention Processes
- R - . ‘ 35

* ¢ . N
. ) i
. X ‘ . .

- . Summary and Conclusions

. - . The conceptual framework presented in this paper was designed to .

facilitate the investigation of-attention processeés in normal and distrac-

- 4

b ~

. tible‘children. The framework is comprised of three main functions or

-

. processes of attention, namely, adlocation, maintenance, and direction, and,

4
within each function, three types of subprocesses, namely, task analysis,

4

-

deployment, and monitoring. Within this framework, several critical dis-
tinctions are made between processes that have previously been treated as
uni tary. .

Attention ‘maintenance was distinguished from attention allocation. It

¢ -

"was argued that attention maintenance is not a passive continuation of an )
o . AN
ini;iaL allocation of attention to a task, but rather that it is an active

RT3

%

. sustained processing that keeps capacity deployed. Ewvidence that effec®ive

attention allocation does not necessarily lead to effective attention .

M ~ -~ s -

maintenance-was cited in support of this distinction.

A
» e -

AnotheT distinction was made between sustained procgssing3 an aspect
L . « & »

of attention maintenance, and avoidance of ‘distraction, %n aspect of '
. -

attention direction. Implicit within "this distinction is a characterizat}eon

{ . o , .

of the failure to avoid distraction as due to [napprépriate criteria for

N

discriminating relevant from distractor information. This differs from

a " the view_of distractibility fou:d’in most'o% the attention disabifity
literature. There, distractibility is treated as a deficiency in” sustained. ;
) processing. However, this i; inconsistent with exisfing findings, and g
remedial procedures Based on this view have been ineffective. Evidepce‘ «
showing that téere are .children who haveMdifficulties ?q sustgwning atten;
. . . ) . .
. tion but not in aVOidgnce of distraction was reVieWed, and it w;s noted-

a— 1

—
-

) ’ . " :
. ERIC - . oy | .
T N o e

i
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\

that treatment programs designed to improve attention-deficient children's

bl

problem solving performance by training the ability to delay responding

(to compensate for an\as;umed sustained processing defect) hdve not been

a a

successful. ’ ~

An additional set of distinctions were made within the area of dis-"

¢ - .

traction. Classes of distraction were defined according to the difficulty

of the cRiteria required to discriminate the distraction from the task-

relevant information. External, simple internal, GOmpiex internal and
temporal distractors were distinguished. The utility of this classification

was meonstrated by the.consistency of resfilts réveé]ed in an analysis of

e the distraction']iterafure. This anaiysis led to th concept or age-
appropriate distractiﬁ};ity, which encompasses a description df,avoidance
of distraction performance in terms of an interaction between'task-

variables, such as type of distractor, and child characteristics, such as

P
. developmental level, -

Y - ‘8 — T S
' Reviewing the literature on qhi]dren's attention within the framework

t . (L

-

presented also Jed to the identification of several areas where needed

information is not available. In particular, little is known .about

-

children's task analysis and monitoring abilities in all areas of attention
' ) capacity deploymenht. These processes are not typically considered in
. C. MY a Lo b
available models of attention, blt are crititgl in extending these models
to learning and broblem sgiving tasks. Childréh's abilities- in appro-
& ’ o , ' T
6 Briately altering mental effort igﬁattention allocation was also noted as

” -

" an areasin need of further investigation. -
-’ : - . 9 ﬁ

»

While there are these gap§ in information about the development of

attentdon abi]&ff%é in“normal children, information about the abilities

' o

.' . . . -
¢ ‘ ﬁ ’)8
! ’ (¥

¥ R
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of many spécial populations of children described as q?%ention deficient —
ishevqn more fragmented. The literature regiewed here includes some

findings about hyperactive and impulsive:ch!lﬂreﬂ, but no general analyses

- .
! for qu special group, or of particular processes across groups, are -

.

available. As stated in the introduction, the investigations of attention

R .

problems have generally -treated attantjon as a unitary process.,, and there- '
, fore the findings have beeh of limited value. The.investigﬁtidh of com-f

ponent processes of attention, in special children should enable the '
. - .

diagnosis of attention proBlems by functional tategories, sucitas sustained
? ! . ! .. ol ' . 0-‘ -
- processing or avoidance of distraction defic%fg, rather tﬁan'the;currentd
. AT w ‘ .
less analytic, q&.gnostic,categories, such as hyperactivity and learning »

disability. Hoﬁéfullyarthis could lead to iﬁprovements in the design and’
eyaluqtiog of (emédial programs. , I ' L o . -

.

) ) . * - Y ]
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|We will only consider situations in which there is a single, clearly

defined primary task. This is congruent with' the sifuations in which

children generally encounter learning and problem-solving tasks.:

.
.

"5 . R
e 2The distraction conditions used in studies by. Hagen and his associates

N N ‘ Q L .
(Hagen, 1967; Hagen & §aﬁo, 1967; Maccoby & Hagen, 1965; Hagen & Zukier,

o

\

Note 2) do not meet this griterion. In their studies, distraction -consisted &

.

of the presentafion’d? stimuli during the intertrial interval of a central
. 4y

learning task and a response to those stimuli was required. While

o .
»

processing of such stimuli did disrupt the mrogessiﬁg of the central task '’

° N .

iﬂformation,;they are ngt—considered distraction by eur definition because

o

a response ‘was required (i.e., the subjécts coubd not choose.to ignore
. q ! subj

them),. o ) s
. ‘ . . &

N
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